Effects of diltiazem, a calcium channel inhibitor, in retarding cellular damage produced during early myocardial ischemia in pigs: a morphometric and ultrastructural analysis.
A protective effect of intravenous diltiazem pretreatment on transmural histologic damage in ischemic hearts of 30 pigs was determined morphometrically. The pig hearts were rendered ischemic by ligation of the distal left anterior descending coronary artery for 20, 40 and 120 minutes in separate experiments. Heart rate, left ventricular systolic pressure and systemic diastolic pressure decreased slightly during 40 minutes of occlusion, and then recovered to control levels. However, there were no significant differences between control and diltiazem-treated groups. Blood flow, measured by the microsphere technique, was uniformly absent in the ischemic areas in both control and diltiazem-treated hearts. In the few cell layers immediately beneath the endocardium and epicardium, little cellular damage was observed in either group regardless of the duration of ischemia. In the subendocardial, mid-myocardial and subepicardial layers, less cellular damage was detected after all periods of ischemia in hearts exposed to diltiazem in comparison with that observed in control hearts. However, even in the drug-treated hearts, after 2 hours of occlusion, the cells remained severely injured. The protective effect of diltiazem on the cellular integrity in the ischemic myocardial regions appears to be independent of blood flow and may be a reflection of a direct effect of diltiazem on myocytes. The precise mechanism is unresolved. Nevertheless, in the ischemic heart without a significant collateral circulation, pretreatment with the calcium channel blocking drug, diltiazem, results in a delayed onset of cellular damage after acute coronary artery ligation and less cellular damage at ischemic periods up to 40 minutes' duration.